The chaos of the differentiation operator on generalized weighted Bergman spaces of entire functions has been characterized recently by Bonet and Bonilla in [CAOT 2013], when the differentiation operator is continuous. Motivated by those, we investigate conditions to ensure that finite many powers of differentiation operators are disjoint hypercyclic on generalized weighted Bergman spaces of entire functions.
Introduction
A weigh v on the complex plane C is a strictly positive continuous function which is radial, i.e. v.z/ D v.jzj/, z 2 C, such that v.r/ is non-increasing on OE0; 1/ and satisfies lim These spaces are Banach spaces with the norms as in [16] :
Note that for p D 1, the spaces B p;1 and B p;0 are usually denoted by H v .C/ and H v 0 .C/, respectively; see [2, 14] for example. [3] .
The continuity of the differentiation operator Df D f 0 on generalized weighted Bergman spaces of entire functions was studied by Harutyunyan and Lusky [15, 16] . Besides, J. Bonet and A. Bonilla [3] obtained that if v is a weight function satisfying
then D W B p;0 ! B p;0 is continuous. A bounded linear operator T on a separable infinite dimensional Fréchet space X is called hypercyclic provided there is some x 2 X such that the orbit orb.T; x/ D fT n x W n D 0; 1; g is dense in X: Such a vector x is said to be hypercyclic for T: Besides, for every pair U; V of nonempty open subsets of X , if there is a non-negative integer m, such that T m .U / \ U ¤ ;, then we call T topologically transitive. It is well known that an operator T is hypercyclic if and only if it is topologically transitive. A stronger condition is the following: the operator T on X is called topologically mixing if for every pair of non-empty open subsets U and V of X; there is m 2 N such that T n .U / meets V for each n m. For more examples and background about linear dynamics, we refer the readers to [5, 12] and two books [6] by Bayart and Matheron and [13] by Grosse-Erdmann and Peris. Hypercyclic operators T 1 ; ; T N ; N 2, acting on the same space X are said to be disjoint or d-hypercyclic provided there is some x 2 X for which the vector .x; ; x/ 2 X N is hypecyclic for the direct sum operator
T i acting on the product spaces X N endowed with the product topology. Recently, there have been an increasing interest in studying the disjoint hypercyclicity acting on different spaces of holomorphic functions. For example, disjoint hypercyclicity was studied in [1, 7, 8, 17, 18] . Besides, disjoint hypercyclic powers of weighted backward shifts were also characterized in [10] . On the basis of above foundations, we will show that T 1 ; T 2 ; ; T N which are hereditarily densely dhypercyclic with respect to some syndetic sequence must be disjoint mixing. And we will discuss the equivalent conditions of disjoint hypercyclic and disjoint mixing properties of powers of differentiation operators on generalized weighted Bergman space B p;0 :
Main results
Note that B.X / denotes the space of bounded linear operators on a separable infinite dimensional Fréchet space X: As we all know, for N 2, operators T 1 ;
; T N are d-hypercyclic, if f.z; z; ; z/; .T 1 z; T 2 z; ; T N z/; .T ; V N of X there exists m 2 N such that
.respectively, so that V 0 T T 
Definition 2.2 ([10, Definition 2.5]).
Let .n k / be a strictly increasing sequence of positive integers. We say that T 1 ; T 2 ; ; T N 2 B .X / satisfy the d-Hypercyclicity Criterion with respect to .n k / provided there exist dense subsets X 0 ; X 1 ; ; X N of X and mappings
In general, we say that T 1 ; T 2 ; ; T N 2 B .X / satisfy the d-Hypercyclicity Criterion if there exists some sequence .n k / for which the above is satisfied.
By Proposition 2.6 in [10] , it can be seen that if T 1 ;
; T N satisfy the d-Hypercyclicity Criterion with respect to a sequence .n k /; then T 1 ;
; T N are d-hypercyclic. Indeed, if .n k / D .k/; then T 1 ; ; T N are d-mixing. It was shown by J. Bès and A. Peris [10] that hereditarily densely d-hypercyclicity is equivalent to satisfying the d-Hypercyclicity Criterion. So it can be easily seen that operators T 1 ;
; T N satisfying d-Hypercyclicity Criterion with respect to .n k / is not only disjoint hypercyclic but also hereditarily densely d-hypercyclic with respect to .n k /: It is a question to know whether the converse is true. We will solve this problem for finitely many powers of differentiation operators on B p;0 .
Recall that a sequence .n k / of positive integers is called syndetic, if
We say that T 1 ; T 2 ; ; T N satisfy the d-Hypercyclicity Criterion for a syndetic sequence if the sequence .n k / is syndetic in the above criterion.
It was shown in [4, 11] that if T satisfies the Hypercyclicity Criterion with respect to a syndetic sequence .n k /, then T satisfies the Kitai Criterion. Now we are ready to state the main theorem. ; V N , then there is n 2 N such that
; m 1;
for every k n; where m D sup k .n kC1 n k / : Then we get that
; T N commute and they satisfy the d-Hypercyclicity Criterion with respect to .n k /. Let m D sup k .n kC1 n k / and W N ! N be a non-decreasing map such that
for some i k ; j k 2 OE0; m 1 and for any k 2 N .w:l:o:g:; n 1 D 1/ : And we set the maps
; N:
With these new maps, it is easy to check that T 1 ; T 2 ; ; T N satisfy the disjoint mixing criterion (i.e., with respect to the full sequence of positive integers). We omit the details.
Remark 2.4. The above proof of (a) was provided by an anonymous referee and we thank the referee for simplifying the original one. Besides, in the proof of part (b), we need the assumption that T 1 ; T 2 ; ; T N commute, but if this assumption is removed, we do not know whether the part (b) of Theorem 2.3 still holds.
The following is an immediate result of Theorem 2.3 and the proof is trivial. 
